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Fluid Condition Testing 



Chemical & Physical 
Properties 



Test Objective Criterion 



Chemical Properties 

ASTM-D-974; Acid Base Number 
ASTM-D-877; Dielectric Breakdown 
ASTM-D-1816; Voltage Breakdown 



Physical Properties 

ASTM-D-3612; Analysis of Dissolved 
Gasses 

ASTM-D-1533; Water in Insulating 
Liquids 
ASTM-D-1500; Color Scale 
ASTM-D-1524; Visual Exam 




PRIOR ART 



FIG. 1 



RECOMMENDATIONS: 
Inconclusive - Retest 
Reduce Contaminants, 
Change Fluid 
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Fluid Condition Testing 





Equipment Particle Analysis 


















Quantitative Trend: 
Size 
Concentration 
Distribution 
Compounds 






Qualitative Analysis 
Size 
Shape 
Composition 
Concentration 



Quantitative: 
Compounds & Concentrations 
Oxidation 
Nitration 
Sulfate 
Coking & Carbon Residue 
Alkanes 
Water or Hydroxy 
Viscosity ASTM-D-445 



Quantitative: 
Size and Distribution 
NAS-1638 Particle Count 
ISO-4406 Solid Contamination 
Code; or 
SAE-A-6D Particle Count 

SAE-749D Solid 
Contamination Code; or 
Mil-Std-1246A Particle Count 



Qualitative Composition 
Non-Ferrous 
Ferrous Oxides 
Coking & Carbon Residue 

Sand & Dirt 
Filming (Varnish & Lacquer) 
Metallurgy 
Patterns of Deposition 
Fibers 



Qualitative Shapes 
Normal Rubbing 
Severe Sliding 

Cutting 
Rolling Contact 
Sphere (Techtites) 
Patterns of Deposition 




FIG. 2A 



Test Results: 
Cross Reference 
for 

^Verification/ 
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Fluid Interpretation: 

Fluid Oxidation 
Fluid Degradation 
Coking & Carbon 
Increased Particulates 
Building of Combustibles 
Viscosity ON/OFF Spec. 




Fluid Recommendations: 
Reduce Contaminants 
Change Fluid 
Filter Fluid 



Identify & Verify Root Cause Problem 



< Equipment Interpretation: \ 
Faulting Contacts \ 
Filming & Fluid Oxidation \ 
Failing Mounting Hardware y 
Coking & Carbon Residue / 
Lead Insulation Degradation / 
Outside Sand & Dirt / 



Focused Corrective Action 



/ Equip. Recommendations: 
/ Remove from Service 
/ Replace Contacts 

"\ Replace Mounting Hardware 
\ Repair/Replace Seals 
Re-insulate Leads 
Filter Fluids 



FIG. 2B 




Test Objective Condition 
Preserve Capital Investment 
Increase Test Objective Integrity 
Decrease Operational Cost 
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FIG. 12 
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FIG. 13A 




FIG. 13B 
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FIG. 13C 
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